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ABSTRACT 



This Strategic Plan aims to address the issues facing 
California Community Colleges (CCCs) due to new technology. The issues raised 
by the report include: (1) the pervasive and economically and socially 

necessary use of the Internet; (2) the digital divide; (3) the need for 
integrating technology into teaching and learning; (4) the impact of Tidal 
Wave II on demand for college access; and (5) access to technology for 
persons with disabilities. The focus of the plan is in the two major areas of 
student access and student success. The plan suggests that familiarity with 
computers is an essential element of economic success, particularly in 
California. The CCC system, in partnership with the State of California and 
the private sector, has formed the Technology and Telecommunications 
Infrastructure Program (TTIP) in an effort to focus on these technological 
needs. TTIP funding has been used to provide: (1) data via connection to the 

California Community Colleges and California State University network; (2) 
video conferencing capabilities at each college and district site; (3) dual 
satellite downlink capability for each college and district office; and (4) 
library automation. Nevertheless, there are still gaps in the CCC's 
technology needs, which have been identified and for which remedies have been 
proposed. (NB) 
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Executive Summary 

The California Community Colleges face compelling chal- 
lenges in serving the students of today: 

• the explosive use of the Internet as a required occupational and 
citizenship skill; 

• the Digital Divide; 

• the necessity for integration of the new technology into teaching 
and learning; 

• the impact of Tidal Wave II on demand for college access; and 

• ensuring that technology is accessible to persons with disabilities. 

The vision for the use of technology is that the California Commu- 
nity Colleges will use it to enable students and communities to be 
successful in a knowledge-based society by providing universal 
access to quality learning. 

This Technology II Strategic Plan focuses on two major goals: 

• Student Access — Promote student access to the California Commu- 
nity Colleges including access to instruction and student support 

services. 

• Student Success — Promote students' success in their educational and 
career goals. 

The cost estimate for this Tech II Plan is based upon a Total Cost of 
Ownership (TCO) model, which includes not only hardware and 
software but also the vital related components of support staffing 
and staff development. Community colleges currently are invest- 
ing over $73 million per year in telecommunications and technol- 
ogy, or about $73 per FTES, but it is not enough to meet the goals 
identified above. The colleges require a substantial infusion of 
funds in order to meet the growing technological needs of students, 
faculty and staff. This Tech II Plan would provide additional 
resources into the system's base each year for five years. The fund- 
ing of this Tech II Plan would involve a collaborative effort of two 
major stakeholders: the State and the private sector. 
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Preface 



The California Community Colleges Technology II Strategic Plan 
provides the broad template of strategies for improving and 
strengthening technology throughout the California Community 
College system. The Board of Governors recognizes that the Tech II 
Plan will guide a complex undertaking to be implemented in a 
changing environment. 

Consequently, some of the pieces of the Tech II Plan will require 
further discussion and development as they are implemented. 
Accordingly, the Board of Governors adopts the California 
Community Colleges Technology II Strategic Plan, 2000-2005, with the 
understanding that it will be subject to ongoing evaluation and 
review, using the system's established consultation process. 
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Vision for Technology in the 
California Community Colleges 

Technology is changing the world — including many aspects of 
education. The Internet and other information and communica- 
tions technologies are changing the way people work, learn, com- 
municate with each other, and do business. These technologies are 
shaping the economy and society in the same way that the steam 
engine and electricity defined the Industrial Age. The world is 
becoming increasingly digital, and higher education must upgrade 
its infrastructure and business practices to take advantage of the 
speed and benefits of digital technology. 

The California Community Colleges (CCCs) are using technology 
to enable students to be successful in their academic careers, as 
citizens and as workers in a knowledge-based society. The CCCs 
provide universal access to quality education, as evidenced by this 
mission statement: 

To provide open access to academic and vocational instruc- 
tion at the lower division level for both younger and older 
students, including those persons returning to school, as 
well as to advance California's economic growth and global 
competitiveness through education, training, and services 
that contribute to continuous workforce improvement. 

In recent years, information technology has driven the U.S. econ- 
omy. Businesses are scrambling to use the Internet to increase pro- 
ductivity, boost exports, cut the time required to develop new 
products, and forge closer relationships with customers and sup- 
pliers. The current federal administration has pursued a market- 
led approach to global electronic commerce that relies whenever 
possible on private sector leadership and seeks to eliminate legal 
and regulatory barriers to electronic commerce while protecting the 
public interest. 
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The California economy has been driven by information technology (IT) even more than 
has the national economy. California is a technology state, serving as the birthplace of 
many of the discoveries leading to the information age, and home to many of the major 
companies involved in creating this new future. Technology firms continue to be major 
employers within the state, and many technology-based occupations remain under- 
staffed for the lack of skilled workers. This IT-driven economy has placed some 
unprecedented responsibilities on the community colleges in responding to the state's 
needs for an educated citizenry. As early as 1997, a research report by Rand, "Breaking 
the Social Contract, The Fiscal Crisis in Higher Education," stated: 

Recent shifts in California's economy have made higher education more signifi- 
cant than ever. The industrial jobs that once formed the backbone of the economy 
are dwindling. The service-related jobs that are taking their place require a level 
of knowledge and skill that, for the most part, can be gained only through pro- 
grams offered at California's colleges and universities. If workers in today's econ- 
omy are cut off from higher education, they will be unable to attain the proficiency 
levels needed to master new technologies and enter new occupations, [p. 4] 

The Digital High School Program (AB 64, Statutes of 1997) requires that all high schools 
in the state become "digital high schools" by the end of the first decade of the 21st cen- 
tury. It requires that these schools fully integrate computers, networks, training and 
software to achieve computer literacy in all pupils and faculty, and to improve aca- 
demic achievement. Sixty-six percent (66%) of California Digital High School students 
who attend a public California college or university after high school graduation will 
attend a California Community College. 

Scott A. Langhorst, "Changing the Channel: Community Colleges In The Information 
Age," states that "community colleges must chart a new course using technology to 
navigate through the shoals of access, accountability, diversity and quality. "[Vol. 25, no. 
3, p. 55 (1997)] The colleges must be prepared to serve these students, as well as their 
older counterparts seeking training and education, with state-of-the-art classrooms and 
student support services, and skilled faculty and staff. 
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Technology Challenges Facing the 
California Community Colleges 

This Tech II Plan addresses itself to critical technology 
challenges facing the California Community Colleges. 

Technology in California — In California, even more than in the 
rest of the United States, familiarity with the use of computers is 
fundamental to economic success. As noted above, California is a 
technology state, serving as the birthplace of many of the 
discoveries leading to the information age, and home to many of 
the major companies involved in creating this new future. 
Therefore, it is no longer viable to expect California Community 
College students to function without a baseline of networks, 
hardware and software similar to what they will confront every 
day in the workplace. 

Tidal Wave II — The California Community Colleges Board of Gov- 
ernors, in California Community Colleges 2005: A Strategic Response 
for Enabling Community Colleges to Make a Defining Difference in the 
Social and Economic Success of California in the 21st Century, July 1998, 
reported that most of the increased enrollment demand for higher 
education in the 21st century will be served by the community 
colleges. The report also states that "...the colleges will expand 
appropriate use of technology in providing support services, 
performing administrative functions, and in delivering instruction 
to achieve optimum use in existing physical plant and in best 
meeting the learning needs of students." 

Explosive Use of the Internet — Ability to use the Internet is 
becoming a required career skill, as a means of communication and 
an expanded source of information. 



Technology Challenges Facing the California Community Colleges 



Digital Divide — Data from multiple sources make it clear: the Digital Age is having a 
disproportionate effect within minority and economically disadvantaged populations, 
and the distance across the divide is increasing. In addition to other issues that face 
these populations, they experience a significant lack of access to technology. The CCCs 
must not only provide these students with access to technology, but also ensure that 
they are able to use technology effectively and that they can adapt to the fast pace of 
change in the Digital Age. 

Increased demand for the integration of technology in teaching 1 — The GartnerGroup 
research shows that the lack of readily available user assistance and support is a pri- 
mary barrier to the successful adoption of new technology and new technology-enabled 
methods. Faculty will require assistance in finding the appropriate technology tools to 
achieve the desired outcomes and in learning to use the tools that are selected. Further, 
training in the use of the tools must not be limited just to an initial tutorial, but must 
also include ongoing assistance. The faculty member must be able to focus on the 
course content and that requires familiarity with the technology. 

Sustainability of technology infrastructure — Sustainability is a major challenge facing 
higher education institutions in the 21st century, that is, keeping the technology current. 
Obsolete technology, which is common in colleges, is costly to support and it does not 
represent the type of environment that students will encounter in the workplace. There 
is also the challenge of ensuring that the underlying technologies of systemwide proj- 
ects are sound and compatible with future technology directions. 

Technology support and staffing — Infrastructure means more than just computers, 
routers and wiring. Institutions must plan for the support of their technical environ- 
ments or the result will be networks and computers that fail and faculty, students, and 
staff who do not know how to use them even when the equipment is working. A sound 
infrastructure plan must include permanent, qualified support staff on a full-time basis. 

Need for adequate levels of intra-campus and inter-campus connectivity — The Cali- 
fornia Community Colleges and the California State University (CSU) systems have 
worked collaboratively to develop and maintain the four-year-old statewide network. 
This network links the CSUs and the CCCs together into one data /video statewide 
network. However, the need for access continues to grow exponentially, especially as it 
relates to Internet access. Already 20 percent of the CCC sites are at capacity as of July 
2000. In addition, the individual colleges need to be able to expand their technology 
infrastructure to take advantage of the systemwide backbone. 

Accessibility for persons with disabilities — In 1998, the Office for Civil Rights of the 
United States Department of Education (OCR) completed a systemwide review of 



1 GartnerGroup. CCC Technology II Plan Recommended Strategy, December 1999. San Jose: GartnerConsulting, p. 38-40 
(hereafter cited as GartnerGroup, CCC Tech. II Plan). 
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accessibility for blind and visually-impaired students in the California Community 
Colleges. The OCR directed that in order to satisfy the requirements of the Americans 
with Disabilities Act, community colleges must ensure that adaptive equipment and 
software are not confined to High Tech Centers at the colleges. They must be available 
for use by students with disabilities throughout the campus (in libraries, computer labs, 
offices, learning centers, and job placement offices). Moreover, OCR requires that 
newly acquired or developed software and hardware be designed to be accessible for 
students with disabilities. Critical information conveyed by graphic elements, such as 
drawings, must be available in an alternative text-based form that is usable by blind and 
visually-impaired students. Audio information must be captioned for the deaf and 
screen layout must be designed so students with learning disabilities can use it. 
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KVhat has the community college system done to address 
these technology challenges ? 2 

The system and the colleges have been partnering with the state, 
and with the private sector to meet these challenges. The California 
Community Colleges telecommunications and technology system 
was first funded in the 1996 State Budget Act and called the Tech- 
nology and Telecommunications Infrastructure Program (TUP). 
This funding has provided the California Community Colleges 
with networks and resources that are beginning to meet the needs 
of faculty, students, and staff, including: 

♦ telecommunications and technology equipment that 
enable information to be shared between institutions, 
faculty, students and staff; 

♦ capabilities that help faculty, students, and staff accom- 
plish their tasks better; and 

♦ some human resources technology training. 

In particular, 1 I IP funding has provided the following: 

> Linking of the system in four major areas: 

♦ data via connection to the California Community 
Colleges and California State University network; 

♦ video conferencing capabilities at each college and 
district site; 

♦ dual satellite downlink capability (analog and digital) for 
each college and district office; and 

♦ library automation. 



2 GartnerGroup, CCC Tech. II Plan, pp. 4-6. 
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^ The ability to distribute educational video programming throughout California 
which is the result of the implementation of a digital satellite uplink site. 

^ Pilot testing of value added uses of the new network and of approaches to 
training of faculty and staff in distance education and educational technology. 

> Local college improvements in these areas: 

♦ upgrade of obsolete technology, 

♦ instructional network improvements, 

♦ support for educational uses of technology, 

♦ expansion of distance learning classrooms, and 

♦ campus instructional programs. 

The California Virtual University serves as a gateway to technology-mediated distance 
learning courses and programs from the California Community Colleges. It was 
funded in 1998-99 for $2.9 million, and was designed to work in harmony with the 
above activities. It is accelerating the development and delivery of distributed learning. 
It helps colleges to provide a 24-hours-a-day, seven-days-a-week learning environment 
delivering education to students and training to the workforce anytime, anywhere. 

In addition, local colleges have sought to provide technological improvements in such 
areas as these: 

♦ development and upgrading of instructional computer laboratories; 

♦ some support staffing for laboratories and for faculty training; 

♦ wiring of classrooms to access the Internet; and 

♦ some mobile technology carts and some "smart classrooms." 

The colleges have utilized a variety of funding sources in addition to the state TTIP 
dollars, including: 

apportionment revenue; 

state instructional equipment block grant funds;, 
federal grant money; 
local foundation resources; and 

local private sector contributions of equipment and dollars. 
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Finally, at the system level, the Office of System Advancement and Resource Develop- 
ment and the Foundation for California Community Colleges have worked with the 
private sector to achieve tremendous cost savings for the colleges through statewide 
cooperative purchase agreements for purchase of computer hardware and software. 

What more is needed to effectively meet the technology challenges ? 3 

In spite of the actions noted above, there are serious gaps in the colleges' ability to meet 
today's technology needs. The Chancellor's Office of the California Community Col- 
leges sought the assistance of the well-respected GartnerGroup in assessing the current 
state of the system. The GartnerGroup's thorough and detailed analysis is attached 
(Appendix A), and includes details on the methodology for their investigation. 

The gaps identified include these: 

• There are significant shortages in the number of computers at many colleges; 

• The majority of college PCs are older than three years; 

• Few colleges are able to upgrade their computers on a timely or regular basis, 
which limits the software to which students have access; 

• Students must wait in long lines to access open laboratories for doing 
homework or research on the Internet; 

• The level of staff support for assisting students and faculty in using the new 
technology is sorely limited; and 

• Training for faculty and staff does not allow an optimal use of technology. 



3 GartnerGroup, CCC Tech. II Plan , pp. 24-25 
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Based on the analysis, the goals for the system's Technology II 
Strategic Plan are clear: 

• Student Access — Promote student access to the California 
Community Colleges including access to instruction and student 
support services . 4 

Students will be able to progress into and through the col- 
lege experience more readily with the assistance of informa- 
tion technology. Students will utilize technology for on-line 
access to college admissions, support services, faculty, 
classes, and libraries, in a manner that is fully accessible for 
all students, including students with disabilities. Emerging 
technologies and learning practices extend and expand 
opportunities to meet the educational needs of unserved and 
underserved populations. Faculty will be better able to inte- 
grate technology into instruction to provide alternate educa- 
tional access to students through distance learning. 

• Student Success — Promote students' success in their educa- 
tional and career goals. 

Students, faculty, staff and administration will be able to 
utilize state-of-the-art technology to facilitate their commu- 
nication in classrooms, labs, libraries, learning resource 
centers, offices, and the workplace and/or the home. Neces- 
sary up-to-date adaptive equipment and software will be 
widely available throughout the college. Faculty will use 
technology creatively to improve the quality of instruction. 
They will empower students by permitting greater access to 
information, and by increasing the variety of learning 
options. Faculty will be supported by qualified technical 
staff and training to assist them in promoting student 
success. 



4 GartnerGroup, CCC Tech. II Plan , pp. 20-24. 
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Student Access Objectives 

a. Establish a baseline of access to computers for students, faculty and staff that 
serve them that includes a technology replacement program for computers and 
related equipment at all colleges. 

Strategy: Establish and support a baseline of technology infrastructure at every 
college that will ensure that students, full-time and part-time faculty, and 
support staff have access to computers and related equipment. Establish a target 
baseline for replacement such that computers are no more than three years old. 
Appendix C describes the baseline models for PCs for faculty, staff, and students. 
The models are based on the standards and components recommended in the 
GartnerGroup report, CCC Technology ll Plan Recommended Strategy, December 13, 
1999. 

b. Support the development of student services technology applications that have 
systemwide impact. 

Strategy: Continue to explore, develop and evaluate the best practices from pilot 
projects such as the Telecommunications Model Applications Pilot Projects 
(TMAPP) (e.g., On-line Tutorial Support, Universal Internet Access, On-line 
Counseling and Advisement, Remote Access to Library Information, Electronic 
Transcript Exchange). These pilot projects will be evaluated to explore mecha- 
nisms for colleges to pool resources, reduce duplication, and leverage invest- 
ments. They will also be evaluated to ensure that projects add value to our 
students and that the community college system receives a positive return on its 
investment. Continuation of these projects beyond the 2000-2001 year will be 
contingent on an evaluation by the appropriate consultative entities, ensuring 
that projects add value to our students and that the community college system 
receives a positive return on its investment. 

c. Provide a baseline suite of student support systems and services that would be 
available, as an option, for each college . 5 

Strategy: Develop and promote on-line systems that give students access to 
college administration, faculty, classes, and libraries and learning resource 
centers, in compliance with the requirements for accessibility identified by the 
Office for Civil Rights. These should include, but not be limited to, applications, 
registration, educational planning, counseling, tutoring, electronic transcripts, 
financial aid and access to grades. Develop systems that allow students to 
remotely register for classes, look up schedules, communicate and collaborate 
with their instructors or other students, take classes, or find information in 



5 GartnerGroup, CCC Tech. II Plan, pp. 16, 23, 29 
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libraries or on the Internet. These services should meet or exceed those services 
available through a student visit to the campus. Those systemwide projects that 
will be implemented in the areas of electronic transcripts, digital signature, 
college applications, and Web-hosting/data warehousing, will be done on a 
voluntary basis and will include local components and funding allocations. 
Continuation of these projects beyond the 2000-2001 year will be contingent on 
an evaluation by the appropriate consultative entities, ensuring that projects add 
value to our students and that the community college system receives a positive 
return on its investment. 

Student Success Objectives 

a. Provide ongoing training for faculty in the use of the information technology 
tools and provide centralized Web and multimedia hosting sites for all 
California Community Colleges in one of two course management systems . 6 

Strategy: Foster a wider variety of instructional approaches by providing faculty 
access to professional resources: 

• Train-the-trainer programs for faculty and on-campus faculty training 
programs using materials and techniques developed collaboratively with 
other faculty and instructional designers. 

• College faculty trainers who contribute best practices and lessons learned 
to be shared systemwide through a CCCCO central portal. 

• Faculty access to expertise, as needed, of the technology support staff for 
class development, training, and instructional support. 

• Faculty access to an innovation fund for reassigned time to develop 
courses that use technology. 

• Colleges access to course management software and/or server hosting of 
courses. 

• Colleges access to a greater cost reduction with group licensee purchases. 

• Colleges flexibility to use any combination of hosting classes. 

° Maintaining a foundation for the development and expansion in the use of 
multimedia Web courses. 

• Maintaining a central and separate hosting site with or without the course 
management software for these courses . 




L 1L 



6 GartnerGroup, CCC Tech. II Plan, p. 37 
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In order to assist the local campus efforts, systemwide resources will include 
components such as these: 

• A searchable database such as online tutorials and courses regarding 
technology for learning on an as needed basis, readily available to faculty 
and staff. 

• Support to local campus technology trainers by providing fully developed 
training materials for delivery to their campuses. 

• Online academic communities (e.g., discipline and student service related 
sites) to share resources and discuss issues. 

• Instructor-led online and live workshops for faculty and staff involved in 
distributed education. 

• Online needs assessment of training needs. 

• Online catalog of distributed education courses at California colleges and 
universities. 

Continuation of these systemwide projects beyond the 2000-2001 year will be 
contingent on an evaluation by the appropriate consultative entities, ensuring 
that projects add value to our students and that the community college system 
receives a positive return on its investment. 

b. Expand access to multi-media classrooms and student computer labs. 7 

Strategy: Provide a minimum of 15 multimedia classrooms per 10,000 FTES, to 
enable the use of multimedia resources to enhance student learning. A proto- 
typical multi-media classroom includes the following: 

• Big screen computer projection equipment; 

• VCR and laser disk/Digital Video Discs (DVD); 

• Dimmable lighting; 

• Speakers; 

• Overhead projector; 

• LAN access; 

• Access to library databases and network resources; and 

• Internet access. 



7 GartnerGroup, CCC Tech. II Plan, pp. 30-31 
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Technology II Coals: Student Access and Student Success 



Strategy: Establish both open and subject matter related computer labs for stu- 
dent access and use where at least 50 percent of the funded Total Cost of Owner- 
ship model computers would be assigned to "open" student computer labs. An 
"open" student computer lab is defined as being available for any students' use 
to conduct general computer related tasks without regard to any specific subject 
matter i.e., conducting on-line research for a paper, word processing, participat- 
ing in student class based on-line discussions, and submitting homework 
electronically. 

Strategy: Provide instructional support for students in the open environment 
appropriate to the number of "Student Computer Lab Hours." A computer lab 
with 4 computers available 8 hours per day has a total of 32 "Student Computer 
Lab Hours." 

c. Establish and support a baseline of technology infrastructure at every college 
that will ensure that all students , regardless of disabilities, will receive the 
benefits front such technology in their student services and instructional 
programs. 

Strategy: Support equality in the educational experience of students by provid- 
ing both the adaptive computer technology and faculty/staff training needed to 
assist students with disabilities. Ensure that technology is available for students 
with disabilities at open and instructional labs and classrooms, libraries and 
learning resource centers commensurate with the numbers of students with dis- 
abilities in the general student population. (Ten percent has been used as a gen- 
eral estimate.) Also, all newly developed or purchased software and hardware 
should, to the maximum extent possible, be designed with accessibility in mind. 
The Chancellor's Office High Tech Center Training Unit will continue the mis- 
sion of training and support for community college faculty wishing to acquire or 
improve teaching skills, methodologies, and pedagogy in Assistive and Instruc- 
tional Computer Technology. 

The High Tech Center Training Unit will continue to carry out extensive 
research, testing and evaluation of new and emerging software and technologies 
of potential benefit to persons with disabilities. The High Tech Center Training 
Unit will also continue to provide consultation on the appropriateness and 
accessibility of software and hardware, using both electronic and on-site visits to 
assist colleges. 

d. Improve faculty and student access to automated library and learning resources 
including electronic information databases and administrative services . 8 



8 GartnerGroup, CCC Tech. II Plan , pp. 23, 30 
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Technology II Goals: Student Access and Student Success 



Strategy: Provide access to information, regardless of format or user location, 
through continued development of library services and systems that will foster 
access to systemwide information resources, enabling the colleges and the system 
to move toward a virtual library and learning resources program: 

• Provide for a baseline of continued maintenance of the library automation 
investments made in Technology I. 

• Facilitate the development of a network of virtual catalogs for access by 
college students, faculty and staff. This could be done in unison with the 
Library of California and other initiatives in the library community. 

• Establish an equitable means for colleges to participate in resource sharing 
of information resources that are not in a digitized format. 

• Foster access to and delivery of core information resources and electronic 
resources through cooperative or consortium purchasing. 

• Provide access to Library and Learning Assistance programs for disabled 
students, including hardware, software, workstations, networks, mainte- 
nance, training and upgrades. 

e. Develop a centralized Web-based resource center for materials, resources and 
processes with full faculty access to support the best practices in curriculum and 

instruction . 9 

Strategy: Using the appropriate consultative entities, the On-line Curriculum and 
Instruction Resource Center project will be evaluated. Based upon the lessons 
learned and conclusions reached about the value of these systemwide resources 
in support of local campus efforts, the Chancellor's Office will determine 
whether to continue to provide ongoing leadership and oversight of an On-line 
Curriculum and Instruction Resource Center for: 

• centralized materials, resources and activities with selective search and 
retrieval, and procedural uniformity; 

• immediate, real time access to information and resources; 

• the ability to track the status of any materials submitted by the field; 

• references for model practices, such as model course of study outlines; 

• best practices and the dissemination of information and new ideas; 

• easy access to grants information, grant abstracts, progress reports and 
final reports; 



9 GartnerGroup, CCC Tech. II Plan, p. 33 
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